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(54) EMISSIVE DISPLAY ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an emissive 
display element with which the constitution of a 
lightweight and small-sized plane display having a large 
display area is possible, discharge current is hardly 
affected by a working environment, large current is 
stably obtainable and uniform characteristics and 
improved durability are obtainable. 

SOLUTION: This emissive display element has an 
antiferroefectric substance 2, a front surface electrode 
3 and rear surface electrode 4 for impressing AC 
electric fields on the antiferroelectric substance 2 and 
a phosphor layer 6 for emitting light by the cold 
electrons radiated when the alternate electric fields 
are impressed on the antiferroelectric substance 2. The 
front surface electrode 3 and rear surface electrode 4 
are respectively disposed above and below the 
antiferroelectric substance 2 and at least one of both 
electrodes may be a comb-shaped or holed electrode. 
Glass 7 is disposed in the upper part of the 
antiferroelectric substance 2. The phosphor layer 6 and 
the front surface electrode 3 are disposed between the 
glass 7 and the antiferroelectric substance 2. At least 
either of vacuum gas, insulator or (n) type 
semiconductor may be disposed between the 



antiferroelectric substance 2 and the phosphor layer 6. 
The cold electron release side of the antiferroelectric 
substance 2 may be approximately flat. . 
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NOTICES * 

'apan Patent Office is not responsible for any 
.amages caused by the use of this translation. 

. This document has been translated by computer. So the translation may not reflect the original precisely. 
. **** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



:laims 



31aim(s)] 

Tlaim 1] Antiferroelectric crystal (2) Antiferroelectric crystal (2) Upper surface electrode for impressing an alternating 
lectric field (3) And rear-face electrode (4) Antiferroelectric crystal (2) Fluorescent substance layer which emits light 
y the cold electron emitted when an alternating electric field is impressed (6) Luminescence display device 
hiaracterized by having. 

Ulaim 2] The aforementioned upper surface electrode (3) And rear-face electrode (4) The aforementioned 
itiferroelectric crystal (2) It is the luminescence display device according to claim 1 which is arranged in the upper 
id lower sides, respectively, and is characterized by at least one side being Kushigata or a poricidal-dehiscense 
ceding pole among these two electrodes. 

I^laim 3] The aforementioned antiferroelectric crystal (2) Glass arranged in the upper part (7) Glass (7) And 
itiferroelectric crystal (2) Fluorescent substance layer arranged in between (6) And upper surface electrode (3) 
uminescence display device according to claim 1 or 2 characterized by having. 

Dlaim 4] The aforementioned antiferroelectric crystal (2) Fluorescent substance layer (6) Luminescence display device 
xording to claim 1, 2, or 3 characterized by preparing any one of vacuum gas, an insulator, or the n-type 
jmiconductors at least in between. 

^laim 5] The aforementioned antiferroelectric crystal (2) A cold electron emission side is a luminescence display 
jvice according to claim 1, 2, 3, or 4 characterized by being abbreviation flatness. 

^laim 6] The luminescence display device according to claim 1, 2, 3, 4, or 5 characterized by having put the one or 
ore aforementioned luminescence display devices in order, and constituting a flat-surface drop. 
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NOTICES * 

apart Patent Office is not responsible for any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



ETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

The technical field to which invention belongs] this invention relates to the luminescence display device which makes 

fluorescent substance emit light using the cold electron emission of an antiferroelectric crystal. 

)002] 

Description of the Prior Art] As a drop for man machine interfaces with a computer, it is small and flat-surface drops 
hich are easy to use, such as a liquid crystal display and a plasma display, are coming to be used well. That to which 
was suitable for the low-power drive, and correspondence used the easy field emission display device also for color 
splay-ization as one of the flat-surface drop of this is studied. 

1003] There are some which are indicated by the official report of JP,7-64490,A concerning such a field emission 
splay device, and the typical structure of the cell of the field emission display device is shown in drawing 12 . 
ereafter, it explains based on drawing 12 . The insulator substrate 82 is formed in the lower part in a cell 81, and the 
wer electrode layer 83, the ferroelectric layer 84, and the up electrode layer 85 carry out a laminating to order, and are 
>rmed in the up front face of the insulator substrate 82. A glass cell 86 is formed in the upper part in a cell 81, and the 
jorescent substance layer 87 is formed inside the glass cell 86 which the up electrode layer 85 counters. Moreover, a 
)wer supply 88 is connected to the lower electrode layer 83, and the up electrode layer 85 is connected to the ground 
rounding). Furthermore, between the fluorescent substance layer 87 and a glass cell 86, the bias electrode 89 is 
rmed preferably, and the positive bias power supply 90 is connected to the bias electrode 89. And the inside of a cell 
. is held at the vacua. 

004] In such a cell 81, if the police box pulse voltage more than predetermined voltage is impressed to the lower 
sctrode layer 83 by the power supply 88, the remanence of a ferroelectric will be reversed within the ferroelectric 
yer 84, and strong electric field will arise by this reversal. If the strong electric field beyond a predetermined value are 
ipressed to the ferroelectric layer 84, the electron in a ferroelectric will be pulled out by the up electrode layer 85, and 
ill be emitted to the external world by the tunnel effect. (This is called so-called field-electron-emission 
lenomenon.) When the electron emitted from this up electrode layer 85 is irradiated by the fluorescent substance layer 
\ a fluorescent substance emits light. [0005] which can increase luminescence of a fluorescent substance since the 
sctron emitted from the up electrode layer 85 will be accelerated and the fluorescent substance layer 87 will irradiate, 
the positive bias voltage beyond a predetermined value is impressed to the bias electrode 89 at this time Since thin- 
m-izing of a layered product and the miniaturization of a cell can be performed while being able to make light emit 
r the low battery comparatively, since it was made such composition, minute -ization of a display device can be 
rformed and a thin display device can be manufactured at a flat surface. Moreover, it can respond also to color 
splay-ization easily by changing the kind of fluorescent substance layer. 

006] Moreover, in the official report of JP,7-57620,A, the proposal of the field emission display device using the 
miconductor of p-n junction is made. The structure of the chip section of such a. field emission display device is 
own in drawing 13 . The chip section 95 formed in the upper part of the p type semiconductor Substrate 9 1 in the 
ape of a pyramid can be formed, and p type impurity range 92 is formed in the up front face of the p type 
miconductor substrate 91 which contained this chip section 95 further, n type impurity range 93 is formed in the 
per part of p type impurity range 92. And the shallow junction field 98 is formed in the surface portion of the 
Drementioned chip section 95 with n type impurity 93, and chip section 95 the very thing has p-n junction. 
307] The oxide film 94 which has opening which oxidizes the front face of the p type semiconductor substrate 91 
:>und the chip section 95, and exposes the chip section 95 in the upper part of the p type semiconductor substrate 91 is 
rmed, and the insulator layer 96 which has a pinhole corresponding to opening of an oxide film 94 is formed in the 
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Dper part of this oxide film. 94. The conductive layer 97 which has opening corresponding to the pinhole of an 
sulator layer 96 is formed in the upper part of an insulator layer 96. 

>008] In such composition, if the reverse bias voltage of a predetermined voltage value is impressed to a conductive 
yer 97 to the electrode (not shown) prepared in the lower part of the p type semiconductor substrate 91, the electron 
r the tunnel effect will be emitted from the p-n junction section of the chip section 95. Light can be made to emit by 
aking this field emission electron irradiate the fluorescent substance layer (not shown) which countered the chip 
•ction 95 and was arranged in the upper part of a conductive layer 97. At this time, the display device section 
mtaining the chip section 95 and a fluorescent substance layer is held in the vacuum. 
'009] 

, roblem(s) to be Solved by the Invention] However, in the luminescence display device using the above field emission 
ectrons, it has the following troubles. When using a ferroelectric, in order to make the emission current reach in the 
^orescent substance layer 87 well, you have to hold the inside of the cell 81 in which the electron emission section 
Ld the fluorescent substance layer were arranged to the vacua which fills a predetermined degree of vacuum, 
aerefore, there are restrictions on structures, like the intensity for sealing with glass is needed. In case this 
anufactures the big flat-surface drop of a screen product, it is disadvantageous in respect of lightweight and a 
iniaturization. 

010] Moreover, although it is necessary to impress police box voltage, if an alternating electric field E is impressed in 
e vertical direction of the ferroelectric layer 84 like drawing 14 , by piezoelectricity effect, a mechanical shrinkage 
ill occur in the direction perpendicular to this electric field, and mechanical elongation will occur in the parallel 
rection. Since the joint of the upper and lower sides of the ferroelectric layer 84 is restrained by the up electrode layer 

1 and the lower electrode layer 83, stress collects with the stress of the ferroelectric layer 84 interior by this distortion, 
lerefore, the endurance of the ferroelectric layer 84 is reduced and the life of a display device is degraded. 

Oil] Moreover, it is Remanence Ps, even if, as for a ferroelectric, the impression electric field E return to zero, as 
own in drawing 15 . It remains. However, since a fluorescent substance is also a dielectric when [ of the up electrode 
y^er 85 ] the fluorescent substance layer 87 is immediately arranged in the upper part and it considers as a flat-surface 
op, it is the above-mentioned remanence Ps of the ferroelectric layer 84. In response to influence, a remanence arises 
so in the fluorescent substance layer 87- By this, irregular luminescence of a fluorescent substance occurs or 
oblems, like a speed of response becomes slow arise. This serves as a disadvantageous point for constituting the flat- 
rface drop which does not use a vacuum. 

012] On the other hand, since the emission current is small when using p-n junction, the emission current tends to 
:eive influence in the property (it is henceforth called the vacuous quality) of the minute amount matter contained in 

2 degree of vacuum in the vacuum in which the electron emission section and a fluorescent substance layer are 
ranged, and a vacuum greatly. For this reason, it is necessary to hold the display device section in the vacuum with 
lich a predetermined degree of vacuum and the vacuous quality are filled. 

313] Moreover, in order to make an electric-field electron easy to emit, it is necessary to change the discharge section 
;o a sharp state. For this reason, although the discharge section is made a pyramid-like chip or is made the square 
le-like chip, you have to form such a sharp chip with a minute size (the above-mentioned conventional example 
ramid-like chip with a size of 2 micrometers). However, since it must be based on etching of micro-machining etc. in 
ier to form with a minute size in this way for example, the process of formation becomes very complicated, 
msequently, on the occasion of enlargement of a screen product, it becomes difficult to acquire the homogeneity of 
5 property of the electron emission section. 

314] Moreover, it will ********** to ^ plus j on to w ki c h a portion with the sharp nose of cam of the pyramid-like 
ip section 95 exists in a vacuum, and will be easy to change round, and, for this reason, the emission current will 
come small by prolonged discharge. Furthermore, since the current capacity of a portion with a sharp nose of cam is 
tall, there is a limitation in enlarging the emission current. 

315] this invention is made paying attention to the above-mentioned conventional trouble, and it aims at offering the 
ninescence display device which can aim at equalization of a property, and improvement in endurance while it can 
}uire stably big current that it is easy to constitute the flat-surface drop of a big screen product lightweight and small, 
d the emission current cannot be easily influenced of an operating environment. 
)16] 

[eans for Solving the Problem] The luminescence display device of this invention is equipped with the 
tiferro electric crystal 2, the upper surface electrode 3 for impressing an alternating electric field to an 
tiferroelectric crystal 2 and the rear-face electrode 4, and the fluorescent substance layer 6 that emits light by the cold 
jctron emitted when an alternating electric field is impressed to an antiferroelectric crystal 2. 
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)017] Since an antiferroelectric crystal is used, there are also many amounts of the cold electron emitted at this time 
y polarization becoming large compared with a ferroelectric even if it impresses the alternating electric field of an 
jual size. Therefore, the emission current becomes large. Moreover, since this emission current cannot be easily 
tfluenced by the degree of vacuum etc., the emission current of the size stabilized even if it did not use a vacuum is 
Dtained. Moreover, since distortion generated in an antiferroelectric crystal is extended [ as opposed to / the direction 
f electric field, and a direction right-angled to this / both ] by the piezoelectricity effect by the alternating electric field, 
ie internal stress of an antiferroelectric crystal becomes small and, therefore, its life improves. Moreover, since 
Dlarization became zero when impression electric field were made into zero, even when an antiferroelectric crystal 
id a fluorescent substance are contacted directly and a flat-surface drop is constituted, irregular luminescence of a 
uorescent substance is not produced but the responsibility of luminescence of a fluorescent substance becomes good. 
K)18] Since bigger radiation current than the case where the semiconductor of p-n junction is used is acquired without 
ceiving influence in a degree of vacuum etc., the stability of luminescence becomes good. Since a cold electron is 
tsily emitted even from the flat front face of an antiferroelectric crystal, it becomes unnecessary and to form the 
ectron emission section in a sharp configuration like the shape of a pyramid, or the square pole. Therefore, since the 
rmation process of a display device is simplified, an element with a uniform property is obtained easily, and it 
;comes easy to make the drop of a large area. Moreover, since an electron is emitted from the flat-surface section, it 
so becomes possible to pass a high current, even if it passes current further for a long time, the configuration of the 
scharge section does not change and the stability of a display becomes good. 

019] Moreover, in the above-mentioned luminescence display device, the aforementioned upper surface electrode 3 
id the rear-face electrode 4 may be arranged in the upper and lower sides of the aforementioned antiferroelectric 
ystal 2, respectively, and at least one side may be Kushigata or a poricidal-dehiscense feeding pole among these two 
tetrodes, 

020] Since it considered as the above-mentioned composition, when a flat-surface drop is constituted, it becomes 
sy to make the positions where this unit display cell is arbitrary emit light by arranging each unit display cell in 
atrix to a plane, choosing as the upper and lower sides of an antiferroelectric crystal in matrix the upper surface 
tetrode 3 and the rear- face electrode 4 which it intersected perpendicularly and were prepared for each other, and 
ipressing an alternating electric field. Consequently, it becomes easy to constitute a flat-surface drop. 
021] Moreover, the above-mentioned luminescence display device may be equipped with the glass 7 arranged in the 
per part of the aforementioned antiferroelectric crystal 2, and the fluorescent substance layer 6 and the upper surface 
tetrode 3 which were arranged between glass 7 and the antiferroelectric crystal 2. 

322] Since it considered as the above-mentioned composition, the cold electron emitted from an antiferroelectric 
^stal reaches a fluorescent substance layer, and makes a fluorescent substance emit light. This luminescence is 
ecked from the cell outside through the glass of the upper part of a fluorescent substance layer. Therefore, a 
ninescence display device can consist of easy structures. 

323] Moreover, as for the above-mentioned luminescence display device, any one of vacuum gas, an insulator, or the 
ype semiconductors may be prepared at least between the aforementioned antiferroelectric crystal 2 and the 
^orescent substance layer 6. 

324] Since the cold electron emitted from the antiferroelectric crystal reaches a fluorescent substance layer very 
Iciently when vacuum gas is used, the degree of luminescence of a fluorescent substance can be enlarged. Since it is 
t necessary to make it the structure where the intensity for maintaining a degree of vacuum is required when using an 
;ulator or a n-type semiconductor instead of vacuum gas, structure becomes easy, furthermore — since a 
niconductor can constitute the whole display device — composition — easy ~ becoming — a thin shape — lightweight 
i a miniaturization can be attained 

)25] Moreover, it is more desirable for the above-mentioned luminescence display device to be abbreviation flatness 
• the cold electron emission side of the aforementioned antiferroelectric crystal 2. 

)26] Since current can be enlarged, it is easy to make luminescence bright by this. Moreover, [0027] stabilized even 
i display property uses it for a long period of time Moreover, the one or more aforementioned luminescence display 
/ices may be put in order, and a flat-surface drop may be constituted. 

)28] Since it considered as the above-mentioned composition, the flat-surface drop of a large area with which a 

tform display property is acquired stably simply [ structure ] is constituted easily. 

)29] 

ie gestalt and example] of implementation of invention Below, the gestalt and example of implementation of 
-ention are explained, referring to drawing. Drawing 1 is the cross section showing the first example of a 
ninescence display device. The luminescence display device 1 uses an antiferroelectric crystal 2 as the base, and is 
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instituted. On an insulating substrate 8, the rear-face electrode 4, the antiferroelectric crystal 2, and the upper surface 
ectrode 3 of Kushigata are formed in order. A predetermined distance is kept above the upper surface electrode 3, 
ZTlt arranged, L an antiferroelectric crystal 2 is countered, and the fluorescent substance layer 6 ^ed m &e 
Srior surface of tongue of glass 7. Moreover, in this example, the space between the upper surface elec^ode 3 and 
ass 7 is held to the vacua, and the grid electrode 5 is formed in this space. And the rear-face electrode 4 was 
Z^dto^ ground (g^oundingfand the police box power supply 9 which impresses positive pohce box voltage 
^een me uppe? surface Telectrode 3 and the rear-face electrode 4 is connected. Moreover although die power supply 
i^rLpr^sS positive bias voltage is connected to the grid electrode 5, in this example, the pohce box power supply 
was made to serve a double purpose, and it has connected with the grid electrode 5. 

03m Next, an operation is explained based on drawing 2 or drawing . Drawing! expresses an example of the 
Nation property of an antiferroelectric crystal 2, drawings expresses the example of the output wave of the pohce 
T^eJZJy 9, and drawing expresses the example of the electron emission characteristic of an antiferroelectric 
ysSI e^ctiveiy. If an^ating P electric field is impressed to rear-face inter-etectrode 4 as the upper ^surface 
Strode 3 by the police box power supply 9 in the above display devices, m an annferroelectric crystal 2, it is 0 to 
^ Periodic electric field are impressed in between. Emax There is the switching field S ^ where mduction of the 
Srization P is rapidly carried out by impression electric field like drawing 2 to the front. While mipression electric 
SfimpressSfrom 0 to the switching field S, an electron is induced the near upper surface of the upper surface 
=ctrode 3 of an antiferroelectric crystal 2. n^^^^w 
0311 If induction of the polarization is rapidly carried out in the switching field S at this rime, ^ttra^ed abov e- 
»nt ioneddectron will oppose this polarization, and an electron (it is henceforth called a cold electron) wil come to 
tSed from the front face of the antiferroelectric crystal 2 located in the portion of the crevice between the upper 
rfact electoSes 3 of Kushigata by the tunnel effect. Drawing 4 shows the situation in case tms cold electron occurs 
Sty and a cold electron ismpidly emitted in the impression electric field near the switching field S It: is accelerated 

me grid electrode 5, the emitted cold electron reaches the fluorescent substance layer 6 after passmg die gnd 
>cWte5, and the fluorescent substance layer 6 emits light by the predetermined color. This luminescence is 
ioenized from the outside through glass 7. . ^ 

5321Discharge of a cold electron has stopped until discharge of the above-mentioned cold electron stopped, 

pre sTon elSric field returned to 0 and it became near the switching field S again, when passing the switching ; field 

If Sress on electric field are repeated on predetermined frequency, the above discharge and discharge halt of a cold 

b Repeated, and, thereby, the fluorescent substance layer 6 will repeat the process of licence and a 
Snescence halt Since there is also remains luminescence of the fluorescent substance layer 6 when frequency of the 
^mentioned impression electric field is carried out more than predetermined frequency, it is recognized as 

nLeSencel continuing to human being's eyes. Therefore, use becomes possible as a drop by controlling impression 

i un-impressing by the external controller (not shown) etc. [ of electric field ] 

)33] As P an antiferroelectric crystal 2, the ceramics of a Pb-La-Zr-Sn-Ti-0 ^system a ^-Nb-Zr-Sn-T^O systen and a 
La-Zr-Ti-O system etc. can be used, for example. In this example, "Pb0.97 La0.02 Zr0.66Sn0.24 Ti 0 callea 
ZSJ ^er^cs^s adopted, and thickness L2 of this ceramic layer is set to 30 micrometers. The polarization property 
aforementioned drawm^l shows the property of these adopted PLZST ceramics. 

^E^ifekSesdcm elecMc field of the police box power supply 9 is fitted to the P^^P^ 
mese PLZST ceramics For example, peak electric-field values are 45 kV/cm like drawmgl The positive 

^elec^S of a 100Hz uda^gular wave was impressed. Here, the peak eledric-field value to ; mmress , is set 
Cthe~ aforementioned switching field S of an antiferroelectric crystal 2. In addition, die wave of an alternating 
Sdc^S^be limited to a triangular wave, and a rectangular pulse shape is sufficient, for example . police 
'freque^ equivalent to the responsibility of an antiferroelectric crystal 2 etc., and it is several kHz. You may 

B5?L upper surface electrode 3 and the rear-face electrode 4 - for example, Pt, Au, Ag-Pd, Pd aluminum, and Cu 
-it is cSted It is more desirable to make the upper surface electrode 3 into the structure of having a crevice so 
't an elec^on may be easy to be emitted from the front face of an antiferroelectric crystal 2 when an alternating 
JSo Sis impressed between the upper surface electrode 3 and the rear-face electrode 4. therefore -- altiaougb j the 
TbuScc elecLde 3 of Kushigata like drawing 1 is adopted in this example - ^^fZ d Z an 
e of a size predetermined in this upper surface electrode 3 to the inside of a flat electrode - it is good also as an 

^^^^XX^- character and a figure, for example by dot display a plane is made 
ufe u^m^ctils, a display cell is put in order, and in matrix, each display cell is accessed and is driven in 
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any cases. It is more desirable to have made each other and the upper and lower sides of an antiferroelectric crystal 2 
oss at right angles, to have prepared the electrode of Kushigata which specifies a matrix at this time, and to make this 
to the upper surface electrode 3 and the rear-face electrode 4. Only the upper surface electrode 3 is made into 
ushigata in this example, and it is the electrode width of face L5 of this Kushigata. It may be 0.3mm. 
037] moreover, the insulating substrate 8 - for example, aluminum 203, Mg O, and Si etc. -- you may be glass 
though constituted When the fluorescent substance layer 6 emits light, although the fluorescent substance layer 6 is 
rmed in the inferior surface of tongue of glass 7 so that the luminescence can be seen from the exterior, even if it 
mstitutes glass 7 from the same insulator as the above insulating substrates 8, an operation of luminescence by the 
itiferroelectric crystal of this invention does not change. 

038] Moreover, 1 side LI like [ in this example ] drawing 1 The above-mentioned display device 1 is formed on the 
sulating substrate 8 of the square configuration which is 10mm, and it is the distance L3 between the upper surface 
strode 3 and the grid electrode 5. Distance L4 between 10mm, the grid electrode 5, and the fluorescent substance 
vqx 6 It may be 5mm. Thus, since the distance between the upper surface electrode 3 and the fluorescent substance 
yec 6 is long, the space between the upper surface electrode 3 and glass 7 is held to the vacua, and the grid electrode 5 
provided in this space so that the emission electron may tend to reach the fluorescent substance layer 6. The degree 
vacuum of the above-mentioned vacuum is lOPa. It is good at the grade made low, and has been hard coming to 
;eive influence in a degree of vacuum conventionally. Since the aforementioned cold electron is emitted from the 
io1e front face of the antiferroelectric crystal 2 located in the portion of the crevice between the upper surface 
;ctrodes 3 of Kushigata, this is because the emission current becomes large and it was hard coming to receive 
cluence in a degree of vacuum. 

339] Next the second example is explained with reference to drawing 5 . Drawing 5 expresses the cross section or 
» unit display cell of a display device 1. In this example, the following intermediate products 10 are used instead of 
> vacuum in the first example. For example, an insulator like silicon OKISAITO is used, making it into the thickness 
hundreds ofA or less, or a n-type semiconductor or inert gas is used. Other composition is the same as that of the 

34011 If'antlternating electric field is impressed between the upper surface electrode 3 and the rear-face electrode 4 
e the above-mentioned also in this case, a cold electron will be emitted from the up front face of an antiferroelectric 
/stal 2 At the time of an insulator when the above-mentioned intermediate product 10 is very thin, it is accelerated 
the grid electrode 5, and this cold electron passes an insulator with a thickness of hundreds ofA or less, and reaches 
; fluorescent substance layer 6. Moreover, if the above-mentioned cold electron is poured in at the time of a n-type 
niconductor, it will be accelerated by the grid electrode 5 with an internal suspension electron, and this cold electron 
11 reach the fluorescent substance layer 6. At the time of inert gas, the above-mentioned cold electron is similarly 
;elerated in the inside of inert gas, and the fluorescent substance layer 6 is reached. 

)41] Thus since a vacuum is not used, there are no problems, like the structure for maintaining intensity so that the 
ss 7 used 'for the screen of a drop may not be crushed by the vacuum becomes complicated. Therefore, it becomes 
Sy to enlarge a drop. Moreover, compared with the case where a vacuum is used, a thin drop can be constituted very 

)42] The third example is explained based on drawing 6 . Drawing 6 expresses the cross section of the unit display 
1 of a display device 1. On an insulating substrate 8, the rear-face electrode 4, the antiferroelectric crystal 2 and the 
3 er surface electrode 3 of Kushigata are formed in order like an above-mentioned example. A predetermined 
tance is kept above the upper surface electrode 3, glass 7 is arranged, and the grid electrode 5 is formed in the 
erior surface of tongue of glass 7. Furthermore, an antiferroelectric crystal 2 is countered and the fluorescent 
jstance layer 6 is formed in the inferior surface of tongue of the grid electrode 5 . Moreover, m this example, the 
ne intermediate product 10 as the 2nd example is used between the upper surface electrode 3 and glass 7. Connection 
iie police box power supply 9 to each electrode is the same as that of an old example. 

43] An operation of this example becomes being the same as that of the second example of the above. And since a 
mum is not used in this case, either, it becomes easy to enlarge a drop. Furthermore, since the grid electrode 5 was 
med between glass 7 and the fluorescent substance layer 6, distance of the fluorescent substance layer 6 and the 
>er surface electrode 3 can be made smaller than the second example, and, therefore, a thin drop can be constituted 

4411 The fourth example is explained based on the cross section of the unit display cell of a display device 1 shown 
irawing 7 In this example, the rear-face electrode 4 and the antiferroelectric crystal 2 are formed in the upper part 
in insulating substrate 8 in order. The upper surface electrode 3 and the fluorescent substance layer 6 of Kushigata 
formed in the upper surface of an antiferroelectric crystal 2 by rums. Namely, it is in the state where the fluorescent 
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ubstance layer 6 was arranged between the electrodes of Kushigata. And glass 7 is arranged in the "upper surface of the 
pper surface electrode 3 and the fluorescent substance layer 6. 

3045] If an alternating electric field is impressed between the upper surface electrode 3 and the rear-face electrode 4 
Ice the above-mentioned, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2. This 
old electron is irradiated by the fluorescent substance layer 6 which is in the upper surface immediately, and 
iminescence of a fluorescent substance is checked with glass 7 from the exterior. Thus, in this example, since the 
ntiferroelectric crystal 2 and the fluorescent substance layer 6 were contacted and were arranged, when there is no 
itermediate product 10 like a last example and a drop is constituted, it can be made a thin shape very much. Moreover, 
ince a vacuum is not used, it becomes easy to enlarge a drop. 

)046] The fifth example is explained with reference to drawing 8 . The example which this example arranges a unit 
isplay cell to a plane in all directions, and constitutes a flat-surface drop is shown, and drawing 8 expresses the cross 
action of the display device 1. Although the rear-face electrode 4, the antiferroelectric crystal 2, and the upper surface 
lectrode 3 are formed in the upper part of an insulating substrate 8 in order, the rear-face electrode 4 and the upper 
irface electrode 3 are used as the electrode of Kushigata which lies at right angles to each other. For example, each 
lushigata electrode of the rear-face electrode 4 is arranged like drawing 8 to the x axis of the x-y flat surface of a flat- 
xrface drop, and parallel, and each Kushigata electrode of the upper surface electrode 3 is arranged to the y-axis and 
arallel. The tandem-type electrode of the tandem-type electrode of at least one rear-face electrode 4 and at least one 
pper surface electrode 3 is arranged by each unit display cell C. In this example, one rear-face electrode 4 and two 
pper surface electrodes 3 are arranged in each unit display cell C, and the fluorescent substance layer 6 is formed 
stween two upper surface electrodes 3. Inside the upper surface electrode 3, the hole of a predetermined size may be 
repared like drawing 9 , and the fluorescent substance layer 6 may be formed into this hole, the upper surface 
ectrode 3 and the fluorescent substance layer 6 — glass 7 is immediately formed in the upper surface Moreover, an 
termediate product 1 1 is formed between the upper surface electrodes 3 of each unit display cell C which adjoined, 
his intermediate product 1 1 may consist of an insulator (a gas, a liquid, and a solid-state are not asked) or air, a 
icuum, etc. 

►047] If an alternating electric field is impressed between the upper surface electrode 3 of each unit display cell C, and 
e rear- face electrode 4, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2, the 
ixorescent substance layer 6 which has this cold electron in the upper surface immediately will irradiate, and a 
jorescent substance will emit light. At this time, the above-mentioned alternating electric field is controlled in matrix 
;tween the upper surface electrode 3 and the rear-face electrode 4, and an alternating electric field is impressed so that 
e unit display cell C of a position may emit light, namely, the rear-face electrode 4 of each unit display cell C of 
r ery — the y-axis electric-field controller 15 -- respectively — the power supply line yl, y2, and y3 etc. — it connects — 
iving — moreover, the upper surface electrode 3 of each unit display cell C of every — the x-axis electric-field 
>ntroller 16 — respectively -- the power supply line xl, x2, and x3 etc. — it connects And the police box power supply 
is connected to this x-axis electric-field controller 16 and the y-axis electric-field controller 15. 
048] Drawing 10 expresses the example of electric-field control of the x-axis electric-field controller 16 and the y- 
is electric-field controller 15. the y-axis electric-field controller 15 - a predetermined period — cyclic — each power 
pply line yl, y2, and y3 etc. ~ only a predetermined time is connected to the police box power supply 9 power supply 
le yl the time of connecting with the police box power supply 9 — the x-axis electric-field controller 16 — power 
pply line yl The power supply line xl of the upper surface electrode 3 corresponding to the cell which should be 
rned on in each unit display cells CI 1 and C21 and C3 1 grade which are located on the corresponding rear-face 
tetrode 4, x2, and x3 etc. — it connects with the police box power supply 9 An alternating electric field is impressed 
ily to the cell which should be turned on by this, and this cell turns on only the above-mentioned predetermined time 
r it. the power supply line xl corresponding to the cell which should be turned on corresponding to each power supply 
Le connected to the police box power supply 9 one by one, x2, and x3 etc. — it can connect with the police box power 
pply 9, and can go, and the unit display cell C of a position can be made to emit light in matrix [ thus, ] 
049] In both this examples, since it is arranging so that the rear-face electrode 4 and the upper surface electrode 3 
ly be used as the electrode of Kushigata and it may intersect perpendicularly with each other, each unit display cell is 
osen in matrix, and can be displayed arbitrarily. Therefore, it becomes possible to constitute as a flat-surface drop 
lich can display a character, a figure, etc. Since an antiferroelectric crystal 2 and the fluorescent substance layer 6 are 
ntacted and are arranged like a last example, a drop becomes a thin shape very much. Moreover, when not using a 
cuum, it becomes easy to enlarge a drop. If a hole is prepared inside the upper surface electrode 3 and the fluorescent 
bstance layer 6 is formed into this hole, interference of luminescence of each unit display cells will decrease. 
350] Next, the sixth example is explained based on drawing 1 1 . Drawing 1 1 expresses the cross section of the 
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isplay device 1 when constituting a flat-surface drop like the 5th example. The rear-face electrode 4, an 
itiferroelectric crystal 2, and the upper surface electrode 3 are formed in the upper part of an insulating substrate 8 in 
r-der, and the rear-face electrode 4 and the upper surface electrode 3 are used as the electrode of Kushigata which lies 
• right angles to each other like the above-mentioned. Moreover, the fluorescent substance layer 6 is formed m the 
Dper surface of the upper surface electrode 3, and glass 7 is arranged in the upper surface of the fluorescent substance 
yer 6. You may constitute from the insulator or air of an intermediate product 1 1, a vacuum, etc. like a last example 
stween an antiferroelectric crystal 2 and glass 7. 

)051] If an alternating electric field is impressed between the upper surface electrode 3 of each unit display cell C, and 
te rear-face electrode 4, a cold electron is emitted from the up front face of an antiferroelectric crystal 2, this cold 
ectron will pass an intermediate product 1 1, will be irradiated by the fluorescent substance layer 6, and a fluorescent 
ibstance will emit light At this time, the above-mentioned alternating electric field is controlled m matrix between the 
3 per surface electrode 3 and the rear-face electrode 4 like a last example, and an alternating electric field is impressed 
) that the unit display cell C of a position may emit light. Therefore, arbitrary display cells are chosen m matrix, and 
m be displayed, and it becomes possible to constitute as flat-surface drops, such as a character and a figure. 
)052] In addition, although the operation which an alternating electric field is impressed to an antiferroelectric crystal, 
id makes a cold electron emit was explained with reference to the numeric value, an operation and the effect of this 
vention are not limited only to these numeric values, and the above-mentioned numeric value is set up m the example 
r the luminescence display device explained until now with the specification of the drop to make, a performance, etc., 
^responding to the property of the antiferroelectric crystal to be used, therefore, a setup of those other than the above- 
entioned numeric value - or it cannot be overemphasized that the antiferroelectric crystal of other properties is used 
id what has the same operation and the same effect can be constituted within the limits of the mam pomt of this 
vention 

Tfect of the Invention] Since the antiferroelectric crystal was used, the emission current can be enlarged. Moreover, 
e emission current of the size stabilized even if it did not use a vacuum is obtained. Moreover, smce the internal stress 
r the antiferroelectric crystal generated by the piezoelectricity effect by impression of an alternating electric field is 
nail the life of a display device can be improved. Furthermore, since polarization becomes zero when the above- 
entioned impression electric field are made into zero, even when a flat-surface drop is constituted, there is no 
-egular luminescence of a fluorescent substance, and it can improve the responsibility of luminescence of a 
icrescent substance. Consequently, it is durable and work of the bright luminescence display device excellent m the 
splay property is attained. 

054] Since it became unnecessary to have formed the discharge section of a cold electron according to the precise 
rmation process, the formation process of a display device was simplified. Therefore, an element with a uniform 
•operty is obtained easily and it becomes easy to make the drop of a large area. Moreover, smce the electron was 
oitted from the flat-surface section, it also becomes possible to pass a high current and the display stabilized even if it 
issed current further for a long time came to be obtained. Therefore, a display performance and reliability have been 

0 P 55]When a flat-surface drop is constituted, each unit display cell can be arranged in matrix to a plane, at least, 
ther of the two electrodes can be made into Kushigata, the upper surface electrode 3 and the rear-face electrode 4 
hich lie at right angles to each other can be prepared in the upper and lower sides of an antiferroelectric crystal, these 
ro electrodes can be chosen in matrix, and an alternating electric field can be impressed. Therefore, it became easy to 
ake the arbitrary unit display ceUs of a flat-surface drop emit light. If a hole is prepared inside the upper surface 
sctrode 3 and a fluorescent substance layer is formed in this hole at this time, interference of luminescence of each 
dt display cells can be lessened. Consequently, it became possible to constitute a flat-surface drop easily. 
056] The cold electron emitted from an antiferroelectric crystal reaches a fluorescent substance layer, makes a 
lorescent substance emit light, and can check this luminescence from the cell outside through the glass of the upper 
rt of a fluorescent substance layer. Therefore, the luminescence display device has consisted of easy structures. 
057] Since the cold electron emitted from the antiferroelectric crystal reaches a fluorescent substance layer very 
ficiently when vacuum gas is used, the degree of luminescence of a fluorescent substance can be enlarged. Structure 
n be simplified when an insulator or a n-type semiconductor is used instead of vacuum gas. smce a semiconductor 
n constitute the whole display device at this time - composition - easy - becoming - a thin shape - correspondence 
came possible easily [ for a miniaturization ] lightweight 

058] Since the emission current can be enlarged, luminescence can be made bright. Moreover, smce it was stable 
en if the display property used it for a long period of time, reliability has been improved. 
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0059] The flat-surface drop of a large area with which a display property with simply uniform structure is acquired 
tably can constitute now easily. 

Translation done.] 
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NOTICES * 

apaxi Patent Office is not responsible for any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



3rief Description of the Drawings] 

Drawing 1] It is the cross section of the display device concerning the first example of this invention. 

Drawing 2] It is the electric-field-polarization property view of the antiferroelectric crystal explaining an operation of 

Le first example. 

Drawing 3] It is the wave form chart of the alternating electric field explaining an operation of the first example. 
Drawing 4] It is the discharge charge property view of the antiferroelectric crystal explaining an operation of the first 
cample. 

drawing 5] It is a display device cross section concerning the second example of this invention. 

drawing 61 It is a display device cross section concerning the third example of this invention. 

)rawing 7] It is a display device cross section concerning the fourth example of this invention. 

)rawing 81 It is a display device cross section concerning the fifth example of this invention. 

towing 9] the hole concerning the fifth example of this invention - it is the example of an aperture upper surface 

ectrode 

)rawing 10] It is the example of the electric-field control explaining an operation of the fifth example of this 
vention. 

)rawing 1 1] It is a display device cross section concerning the sixth example of this invention. 
towing 12] It is the cross section of the display device of ferroelectric use of the conventional technology. 
)rawing 13] It is the cross section of the display device of p-n junction use of the conventional technology. 
towing 14] It is explanatory drawing of the internal stress of the display device of ferroelectric use of the 
mventional technology. 

towing 15] It is the electric-field-polarization property view of the ferroelectric of the conventional technology. 

description of Notations] 

Luminescence Display Device 

Antiferroelectric Crystal 

Upper Surface Electrode 

Rear-Face Electrode 

3rid Electrode 

Fluorescent Substance Layer 

jrlass 

[nsulating Substrate 
Police Box Electrode 
Intermediate Product 
Intermediate Product 
Y-axis Electric-Field Controller 
X-Axis Electric-Field Controller 
Cell 

Insulating Substrate 
Lower Electrode Layer 
Ferroelectric Layer 
Up Electrode Layer 
Glass Cell 

Fluorescent Substance Layer 
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8 Power Supply 

9 Bias Electrode 

0 Bias Power Supply 

1 P Type Semiconductor Substrate 

2 P Type Impurity Range 

3 N Type Impurity Range 
\ Oxide Film 

5 Chip Section 
5 Insulator Layer 
7 Conductive Layer 
? Junction Field 

max The impression maximum electric-field value 

Polarization 

Switching field 



ranslation done.] 
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